INTRODUCTION {#sec1-1}
============

Colorectal cancer (CRC) is one of the main causes of death in western countries.\[[@ref1][@ref2]\] In our country CRC is the fourth most common cancer in women and the third in men respectively\[[@ref3]\] and accounting for 6% of annual cancer death in Iran.\[[@ref4]\] According to recent studies incidence of CRC has been increased in our society during recent 30 years.\[[@ref5]\] However, the mortality rate has been decreased due to improvements of new methods in early detection and treatment of CRC.\[[@ref6]\]

The treatment of choice for CRC patients depends on tumor location and stage at the time of diagnosis. Surgical treatment is commonly for early stages and chemotherapy with or without radiation therapy is often given to patients with late stages of disease.\[[@ref7]\] The probability of recurrence is directly related to the stage of the cancer at the time of diagnosis. In stage I, 15% of patients will have cancer recurrence. This recurrence rate increases to 25% in stage II and 65% in stage III. Recurrence of cancer in patients without identified metastasis is thought to be due to residual cancer in a microscopic stage that called micrometastasis.\[[@ref8]\] The liver is the most common site of tumor metastasis. Two-third of patients develop metastasis during the course of disease and 25% are being diagnosed with liver metastasis.\[[@ref9]\] Based on the American Joint Committee on Cancer (AJCC) viewpoint, micrometastasis are lesions with the diameter between 0.2 and 2 mm.\[[@ref10]\] Now-a-days neoadjuvant chemotherapy is used to remove micrometastatic tumor cells before they develop clinical disease. Hence early detection of micrometastasis could find the patients who derived more benefits from neoadjuvant therapy.\[[@ref11]\] Currently, immunohistochemistry (IHC) and polymerase chain reaction (PCR) techniques are used for the detection of micrometastasis.\[[@ref12][@ref13][@ref14][@ref15][@ref16]\] These techniques mainly focus on the detection of cytokeratins as specific marker of epithelial cells that have been evaluated in previous studies.\[[@ref17][@ref18]\] Today, there is an increasing trend in the use of neoadjuvant therapy in CRC patients for treatment of occult metastasis.\[[@ref19][@ref20][@ref21]\] Therefore case selection for this purpose seems to be important. One of the points that can help the surgeon for selecting patients for neoadjuvant therapy is clinicopathological aspects of tumor. However, there is a controversy about the relationship between clinicopathological aspects of CRC and the presence of hepatic micrometastasis, and most of them were retrospective studies,\[[@ref22][@ref23]\] thus, we deigned this study with a prospective direction to determine the relationship between clinicopathological aspects of tumor and the presence of hepatic micrometastasis in CRC patients.

MATERIALS AND METHODS {#sec1-2}
=====================

Participants and setting {#sec2-1}
------------------------

This study was a cohort study which was performed at Alzahra Hospital, a tertiary referral center in Isfahan, Iran. During a period of 8 months from April 2011 to January 2012, a total number of 44 consecutive patients who met the inclusion criteria were enrolled in the study. Eligible patients were individuals with a diagnosis of CRC who admitted for surgical intervention in the surgery ward of Alzahra Hospital. Patients were excluded if there was any synchronous cancer or administration of neoadjuvant chemotherapy for CRC prior to hospital admission.

Surgical and pathological procedures {#sec2-2}
------------------------------------

All patients who enrolled in the study underwent laparotomy. Prior to surgery blood sample was taken for the determination of carcinoembryonic antigen (CEA) level. Before any intervention in the tumor site, liver has evaluated for macrometastasis and a 1 cm × 1 cm biopsy were taken from an area which was free of macrometastasis. Biopsies were taken from normal appearing tissue of liver segment 5 of right lobe for the tumors locating in right colon and transverse colon and for the tumors of rectum, sigmoid and left colon biopsies were taken from segment 3 of left lobe that sent for the further examinations.\[[@ref24]\]

Standard surgical treatments were performed for each patient and the tumor resected. After resection of the tumor, lymph nodes were dissected from pericolic fat with care given to avoid contact with the primary tumor. Resected tissues including tumoral tissue and lymph node were sent to pathology laboratory.

Liver biopsies were evaluated for micrometastasis using IHC and PCR techniques for to examine the expression of cytokeratin 20 (CK20) by a single expert pathologist. For the PCR procedure specimens cut into 10-20 μm slides with cryosection machine, then ribonucleic acid (RNA) was extracted using modified single-step RNA isolation method and the integrity was checked using gel electrophoresis. In each circulation, there were one positive and negative control. More details about this technique is described in the previous studies that have been performed in this field.\[[@ref25]\] Lymph node involvement, neuronal invasion and lymphovascular invasion were also evaluated by light microscopy.

Tumor grade and stage were also determined by the study pathologist. Grading was performed using the conventional grading system and staging was done tumor-node-metastasis (TNM) classification by the AJCC.\[[@ref26]\]

Factors influencing hepatic micrometastasis {#sec2-3}
-------------------------------------------

In this study, we evaluated eleven clinicopathologic variables and their relationship with the presence of hepatic micrometastasis. These variables were: Patient\'s gender and age at the time of diagnosis, size and location of tumor, TNM stage and grade of the primary tumor, lymph node involvement, lymphovascular and neural invasion, presence of macrometastasis and CEA level prior to surgery.

After 1 year, patients were called and asked to come back to the clinic for elective colonoscopy to evaluate the surgical site for recurrence of tumor and survival.

Sample size and statistical analyze {#sec2-4}
-----------------------------------

Sample size for this projects were calculated using statistical formula, considering α = 0.0.5 and β = 0.2. Statistical analysis was performed using the statistical software (SPSS, Inc., Chicago, IL, USA) version 16. Statistical difference considered as significant if *P* was \<0.05.

Written informed consents were obtained from all patients for authorize use of their medical records for research purposes. The protocol of study was approved by Ethical Committee of our university (Project Number 30151).

RESULTS {#sec1-3}
=======

During the period of study 44 patients were enrolled in the study, two of them were excluded due to administration of neoadjuvant chemotherapy before admission to our hospital. In the remaining 42 patients, 19 (45.23%) were males and 23 (54.77%) were females, aged ranges between 28 and 88 (61.97 ± 13.89). Micrometastasis was found in 6 (14.28%) patients considering IHC and PCR. IHC results were positive in 6 patients and PCR results also were positive in this 6 patients and another 36 were negative for IHC and PCR.

Data analyses showed that none of the study variables had a significant relationship with the presence of hepatic micrometastasis. Detailed data are shown in [Table 1](#T1){ref-type="table"}.
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After 1 year, patients were called. Of the 42 patients who enrolled in the study, 38 (90.47%) were alive and 4 (9.53%) patients were dying due to their tumor. All of four patients were belonged to micrometastasis negative group, however the difference was not statistically significant between two groups (*P* = 0.52).

Survived patients were asked to come to our clinic for elective colonoscopy. Of the 38 colonoscopy four was abnormal. One of them had hepatic micrometastasis and another three did not. The difference was not statistically significant (*P* = 0.59).

DISCUSSION {#sec1-4}
==========

The aim of the present study was to determine the relation between some of the clinicopathologic aspects of colorectal tumor with the presence of micrometastasis. The presence of micrometastasis in this study was evaluated by IHC and PCR for the expression of CK20. CK20 is a member of cytokeratin family, which was first described by Moll *et al*., to be present in the vast majority of colorectal tumors.\[[@ref27]\] Other studies found CK20 appears frequently on colonic tumors; however, it is absent in the normal hepatic parenchyma\[[@ref27][@ref28][@ref29]\] and due to this matter CK20 became an accurate marker for discerning hepatic micrometastasis from the normal liver tissue. Our study results mainly showed that none of clinicopathologic variables had a significant relation with the presence of hepatic micrometastasis.

There is some evidence that neoadjuvant chemotherapy may reduce hepatic micrometastasis and cancer recurrence.\[[@ref30]\] Wakai *et al*. in their study noted that neoadjuvant chemotherapy can reduce hepatic micrometastasis and cancer recurrence.\[[@ref30]\] However, their study was a retrospective, and a question remained unanswered that which patients derive benefit from neoadjuvant chemotherapy. To answer this question tumor characteristics and its correlation with hepatic micrometastasis should be considered.

There are few studies, which evaluated the relation between clinicopathologic aspects of tumor and the presence of hepatic micrometastasis. In Yokoyama *et al*. study some of these variables such as gender, age, location of tumor and Duke stage have been evaluated.\[[@ref31]\] In line with our results, they also revealed that none of these variables had a significant relation with the presence of micrometastasis.

Our data showed that the 1 year survival did not differ significantly between patients with or without micrometastasis; however, previous studies in this filed with longer follow-up time showed that the 10 year survival rate is significantly higher in patients without hepatic micrometastasis in comparison with patients with hepatic micrometastasis.\[[@ref31]\]

Our study also had some limitations on the sample size and the time of follow-up, we suggest to perform following researches in this field with larger sample sizes to find clinicopathologic characteristic which correlate with hepatic micrometastasis.

CONCLUSION {#sec1-5}
==========

Clinicopathologic aspect of tumor was not different in CRC patients with and without hepatic micrometastasis.
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